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Example Analytic (Glover)
Application

‘ Image recharge well
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Pumped well




Analytic (Glover)

¢ Depletion (g) Is a function of:
— Pumping (Q)
— Transmissitivity: (1)
— Specific Yield (Sy)
— Distance firem Well ter river (0¢)
— Pistance ter Aguifer Beundary (W)

¢ Data 1S assigned: vy Aguifer (- value)
» REICATHNVEILLY: SIMPILE




Analytical (Glover)

Key Assumptions

¢ Conductivity (K) Is Constant

¢ Uniferm Aguifer Thickness
— Transmissitivity Isi Constant

¢ Elat \Water lable
o Stream Is Eully: Penetrating




Analytical (Glover) Results

Response from Pumping in Month 1 Only.
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Example Numeric Model




Numerical (Modflow) Model

¢ Depletion Is still a function ofi:
Pumping (Q)
Hydraulic Conductivity (K)
Aguifer Thickness (b)
Specific Yield (Sy) or Storage Coefficient (S)
Distance frem well te river (<)
— Distance to Boundary (W)

¢ Data Is assigned by Moedel Cellf (1,000s)

¢ Might inclide complex: geometny, multiple Iayers,
polndany: conditions;, partially: penetrating
streams;, ElF firem GV, subirrhigation), Impact en
czlplells

¢ OIS o WORK




Numerical (Modflow) Results

& Stream Depletion
— By stream Reach (not a point)

¢ Water Levels
¢ Ground Water Balance Edai

¢ Stream Water Balance i
— Phreatophyte CU g
— Sublffigation
— Complex Geolegy: (faulting)
— Complex Beunadaries
— Vitlmple; Layered AgUiiiers




Comparison Summary




South Platte DSS

Division 1 except Republican (WD 65) and North Platte (WD 47)




SPDSS

Major Components

¢ Data - Tabular and Maps

» New Data - lrrigated Lands,
stream gages, aguifer data, and

observation wells
¢ llools — CU, SW, G\W.
¢ User Involvement

o Documentation & Preoduct
Distribution




DSS Components

Other User

Components

Surface Water
Planning

TSTools

Groundwater

Planning
Model

Field and
Historical Data

CU Model

Water Rights

Admin

Water Budget
Model

= DSS I ntegration Component




Tabular Data

& Stations ¢ Ground Water
— Streamfilow. — Water Levels
— Clhimate (temp, — Pumping Tests
ppL., 2vaD., ¢ Calls
¢ Structures _ Tiributary
— DIVersions — Mainstem

— RESENOINS ¢ Other
— lnstreamEIoWs — Agricultural

9 Water Rights Statistics

—Jiransactien — Crep Grewitha
Net (COEHHCIENTS




Tabular Data
Internet (WAW\W)

Colorado's De on Support System: Microsoft Internet Explorer

Eile Edit Wi Fawvorites Tools Help

@Back - l\) - @ @ ¥:j|“;:) Search *Favorites @| [Erzv .,:\'; Iy_.;l - _J ﬂ .ﬁ

Address http:ffcdss, state, co, usfDRMNViewD at afStructuresDiver sions tabid) 7S Def ault, aspx

(olorado’s Decision Support Systems-

= Developed by DWR and CW(B
Home Owverviews Basin~ *¥Yiew Data~ Map ¥Yiewer Products~-

Structures {Diversions)

Viater Division/District: |...1 - South Platte: Greeley to Balzac Last Refresh Date
Structure Type: |1 - Ditch 2007-07-01

Structure NameTStructure IDTSourceTLegaI LocationTDecreed ,ﬂ\mountsTOwner NameTCase Number]
Decree Type Operator Value
IDecreed Rate (abs) LI |> LI I S00.0000 Submit Reguest

Select a row from the search results below to activate the reporting features

Structure Structure Mame Q10 40 Q160 Sect | Twshp Range P Distance Distance water -
10 From From
MAS Line E/ i
Line

LOWER PLATTE BEAVER D SE 1080 E SOUTH PL

JACKSON LAKE IMNLET DITCH S 1500 E SOUTH PLy

FT MORGAMN CAMNAL SE Q920 E SOUTH PL

EMFIRE DITCH S 13550 w SOUTH PL

BIIOU CAMAL ME 100 E SOUTH PL

RIVERSIDE CaMAL =R =) 350 W SOUTH iill
L4

2 records returned

Results List Report: Structure Reports:

I_ @_ I_ l_ I_ |4 Internet




Spatial (Map) Data

¢ Basemap ¢ lrrigated Acreage
— Hydrolegy — Water Source
— Roads — Crop Type
— Cities and Tewns — |rrigatien Method
— Pullic Land Survey: ¢ Other
(T-r-2, — Average
¢ Stations precipitation
— [DIVEersiens — Average
L RESArVoIrS evaperauen
— [nstream) Elows —Cangis
S climate — [Dralns




Spatial Data

Irrigated Acreage Mapping

% I Bavis Brofhers
;7. Serviee A

Farmcrs Pawnee Cénal

T oy N\
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past/fallow

" irrigeropl

= irrigerop4
fallow/pas2

fallow/past3




Consumptive Use

Irrigated @8RS S A
Acreage A ThaETT S Nel
and Crop ;.. % =

Type ot N e

Climate Data

A - E—
W’ ”””“””” ” . Locally Calibrated

Cnafficianic

—— ASCE Standardized — —Modified Blaney-Criddle, TR-21 Coeff.

PARCEL [CROP_TYPE |IRRIGATION|ACREAGE |PERIMETER

Irrigation Method Ditch Efficiencies




CU (Ac-Ft)

StateCU Typical Results

CU by Water Supply (SW and GW)

Figure 5
Phase 5 CU by Water Supply
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StateMod
Colorado’s Water Resources Planning Model

[3 stateMod GUI
File Edt FRun Yiew Toolz Help

|l M= ITEATTT T T
AI

1

Stream Gage

Stream Gages (0

Stream Gages (Mo

Diversions AND

Agaregate Divers

P

A | Remaove | Fropeties |

animate | [ Pause || == stop || = Previous | (e = | Ena> |

Reftesn| Print | zoom out | Mode:  [zoom -] Saveas: | [IPEG Graphic ]

I I}{, Y 2T3306.420233,4232680.573930

I Read all information for basin: "rgtaed gwp® | READY

Ray Bennett, Colorado Division of Water Resources




StateMod Major Features

*Network System
*Monthly or Daily Time Step
*Prior Appropriation Doctrine

Structure Types

Diversions, Reservoirs,
Instream Flows, Wells &
Plans

*Operational Rules _
Complex water operations

*Graphical User Interface



StateMod Features (cont

Creates Base or Natural Flows

Efficient Solution Method

— Direct Solution Algorithm
— Modified Direct Solution Algorithm

Variable Efficiency
*Soil Moisture Accounting
*Plan Accounting

Call Reporting




StateMod Typical Results

Compact Delivery Vs Compact Call




Colorado’s Ground Water Model
Modflow (USGS)




Modflow Features

¢ Geology

¢ Aguifer Parameters

¢ PUumping

¢ Recharge

¢ Boundary Conditions

¢ Streamiflews, andl DIVEersions
¥ SpPrings

¢ Drains

¢ EVapotransplratien

9 SuUblrrgaticn




Modflow Typical Results

Proposed Pumping Impact

Pumping Impacts
RGDSS Groundwater Model Phase 4
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More about SPDSS

¢ Web Site
— Nittp://cdss.state.co.us

¢ DWR
— Ray Bennett (803) 866 - 3585

— ray. bennett@state.co.us

¢ CWCB
— Ray Alvarade (803) 866 - 3517
— 2V, alVarade@state. corus




